brium (LD) and located in the 3
0 region of the second LD block within the ACE gene, identified as described in Baghai and co-workers, which spans the promoter region as well as all coding regions for ACE isoforms 1 and 2. 2, 7 Only for rs4311, the P-value was still significant after Bonferroni correction for multiple testing (Table 1 ). All five SNPs entered the replication and significant P-values after Bonferroni correction were found for rs4311 and rs4333 (Table 1) ; rs4329 (P = 0.04), rs4344 (P = 0.01), rs4353 (P = 0.04) were nominally associated in sample 2.
Although the association replicated in both samples, the direction of this association was different. The T allele of rs4311 and 4333 was the risk allele in sample 1, while we observed a heterozygous disadvantage for both SNPs in sample 2. The reason for true but diverse, in extreme reversed associations, known as the flip-flop phenomenon, are discussed in a recent publication by Lin et al. 8 Flip-flop associations may indicate heterogeneous effects of the same true variant due to differences in the LD structure between the genotyped SNPs and the disease susceptibility locus in two investigated samples. 8 Following this idea, the reported SNPs could be non-causal but in LD with a genuine causal variant and/or multilocus effects that we are not able to account for, and this may lead to different associations. Interestingly, these SNPs are located in the same LD block as the promoter variant associated with unipolar depression, but are clustered at the 3 0 end of this block. While the variant rs4291 associated with unipolar depression was not significantly associated with panic disorders, all of the five SNPs associated with panic disorder were also nominally associated with unipolar depression. 2 The ACE gene may thus be an example for a genetic or locus overlap between anxiety and depression.
Taken together, we have identified an association of two SNPs (rs4311 and rs4333) in the ACE gene with syndromal panic attacks, which could be replicated in an independent case/control sample, although in a different direction. Further studies have to be performed to elucidate the functional correlates of this association, especially regarding ACE activity in vivo in patients with panic attacks. In a historical population-based cohort study, we reported a nearly sixfold increased risk of autism in the offspring of Israeli fathers aged 40 years and older compared to those under 30 years, 1 a finding observed in several other samples.
2,3 While we suggested that accumulating de novo mutations in the spermatogonia of older fathers might account for this finding, 1 an alternative explanation is that deferred paternity is a function of genetic traits present in the fathers of autistic children. Personality traits such as aloofness, rigidity, anxiousness and hypersensitivity, collectively called the broader autism phenotype (BAP), are overexpressed in unaffected relatives of autism probands. 4, 5 Delayed paternity may be a social effect of these phenotypes in familial autism. To test this hypothesis, we assessed the relationship between these BAP traits and age at first procreation, regardless of affected status, in a sample of 131 fathers and mothers of autistic children.
As described elsewhere, 6 families with at least two children meeting autism or autism spectrum disorder (ASD) criteria specified below were recruited as part of an ongoing family study. We used the Autism Diagnostic Interview-Revised 7 to assess and diagnose Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) autism as well as prespecified criteria for other ASDs. 6 The Modified Personality Assessment Schedule-Revised 4,5 was administered independently to parents and informants (usually the other spouse) to measure rigidity, aloofness, anxiousness and hypersensitivity. Parent and informant reports were combined to form best estimate scores, reflecting the trait as absent, present but mild or severe (scores of '0', '1' and '2').
BAP characteristics were assessed in the parents of 131 families with two or more cases of ASD (n = 275). While the majority of these cases presented with DSM-IV autism (n = 228), other ASDs were also present. The male to female ratio among the ASD cases was 5.11:1 and the mean age of cases was 7.3575.98 years. The mean age at first paternity was 32.175.1 years. The mean age at maternity was 29.874.56 years. On average, parents were assessed 10.5876.34 (fathers) and 10.3175.76 (mothers) years after the birth of their first child. Table 1 shows the zero-order Pearson correlations between age at paternity and BAP characteristics in fathers and, separately, in mothers. These correlations ranged from À0.124 to 0.156, and there were no significant positive associations with increasing paternal age. Years of education was not associated with age at first paternity (r = À0.13, not significant) and made no discernable difference when included as a covariate in a partial correlation analysis.
This null result suggests that genetic autism risk is unrelated to paternal age in familial ASD. While this finding does not preclude a different result in a different sample, if our negative findings reflect the general reality for these families, it would be unexpected to observe a positive result in a sporadic sample and, furthermore, difficult to explain through the genetic mechanism examined here. Rather, these results support our original de novo mutation hypothesis regarding autism risk and paternal age. According to mutagenesis, de novo mutations spontaneously arise and accumulate in successive generations of spermatogonia (sperm-producing cells), increasing the likelihood that men will pass on a point mutation or structural chromosomal abnormality as they age. 8, 9 As higher rates of de novo mutations have been implicated in autism cases as compared to controls, 10 it is likely that such a mechanism may influence our paternal age finding. BAP traits were no less apparent in the mothers and fathers as age at paternity increased (that is, genetic liability was equivalent); thus it seems probable that the interaction of these mutations with pre-existing autism susceptibility genes may have a cumulative effect, resulting in a genetically distinct and perhaps more easily expressed form of the disorder.
Our sample was primarily composed of parents of affected sibling pairs, and thus may over-represent cases in which autism is, in part, genetically determined. The increased genetic loading likely in these families should make associations between BAP traits and paternal age particularly apparent. That no association was nevertheless found emphasizes the need for further exploration of de novo events and their potential role in paternal age-autism risk association. 
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